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Abstract

It has been widely acknowledged that language ogolthat is, the structural distance
between languages which can be objectively measpltags an important role in the process
of language acquisition and processing. Howeveit @soften the case with any matter that
involves human cognition and perception, humansndb perceive the objective distance
between languages in the same way. About four @éscago Kellerman (1983) introduced the
term psychotypology to refer to the perceptionhs tdegree of typological proximity which

strongly influences the extent to which one willeatpt to transfer from one language to
another. The perception of similarity at the lekieael is the focus of the present study and
it is our aim to shed some light on the variabldsciv can influence it. An instrument

consisting of 54 lexical items in Croatian, paiwth their cognates in six different languages
(nine cognate pairs per language), was given toQrb@tian participants in order to measure
their perception of similarity between the cognatBased on the previous research into
subjective similarity and receptive multilingualistiere are two types of variables which
affect the subjective similarity: item-related aparticipant related. Their effect is tested in
the study. In addition, the psychotypology at tlamguage system level is believed to
influence the similarity perception at the level itfms as well. The results of the study
generally corroborate some of the previous findirgjated to the item-related variables but
there are also some unexpected findings in thelasityi ratings accross six different

languages. The study suggests that psychotopolothe danguage system level plays a role

in similarity ratings of lexical items.

Key words: psychotypology, cognates, crosslinguistic simijarit



Sazetak

Postoji generalni konsenzus kada jecrigejezinoj tipologiji, to jest, strukturnoj udaljenosti
izmedu jezika koju je mogée objektivno izmijeriti, i njenoj vaznoj ulozi u presu usvajanja i
procesiranja jezika. Ipak, kakesto i biva sltiaj s pojavama koje uklfwju ljudsku kogniciju

i percepciju, ljudi ne percipiraju objektivhu jému udaljenost na isti da. Prije otprilike
cetiri desetljéa, Kellerman (1983) uvodi termin psihotipologijagjikozna&ava percepciju
stupnja tipolosSke bliskosti koja snazno tiena transfer elemenata iz jednoga jezika u drugi
Percepcija stinosti na nivou leksika je fokus ovoga istrazivamgegilj je pokuSati pojasniti
varijable koje mogu utjecati na percepciju. Upitrék54 rij&i na hrvatskome jeziku te
njihovim ekvivalentima u Sest ragiiih jezika (devet parova kognata po jeziku) ispoine
110 hrvatskih ispitanika kako bi se izmijerila npao percepcija sthosti tih kognata.
Temeljem prethodnih istrazivanja subjektivn€rsbisti i receptivne viSejegmosti, postoje dva
tipa varijabli koje utjéu na subjektivnu sinost: varijable povezane s kognatima te sa samim
ispitanicima. U ovom se istrazivanju ispituje nyhcefekt. Takder, smatra se da
psihotipologija na razini jegnoga sustava taker utjgée na percepciju sihosti na razini
rijec¢i. Rezultati istrazivanja generalno patuju neke od prethodnih pronalazaka, no doslo je
i do ned@ekivanih rezultata u varijablama povezanima s ktgrau ocjenjivanju stnosti
Sest jezika. Istrazivanje ukazuje na to da psilotiiiija na razini jezinoga sustava ima ulogu

u procjenjivanju stinosti rijesi.

Klju ¢ne rijedi: psihotipologija, kognati, sinost



1. Introduction

When asked about the languages they know, whether job interview or in a study in
applied linguistics, most people first mention theguage(s) they have learned and used in
terms of language production. However, drawing gpeéence with language learners and
users, one has encountered a number of people mpbasize and appreciate their receptive
skills in a foreign language and consider the gil@mguage an important part of their

repertoire. The level of comprehension seems teskential to these language users.

What makes these individuals understand parts ohtnown language? As Ringbom (2006)
explains, learning, including language learninghased on prior knowledge. The role of the
languages in the repertoire is of great importaran@l the existence of crosslinguistic
similarities has a largely facilitative effect ianguage learning. Ringbom (2006) emphasizes
that “from the very beginning learners profit framilarities they perceive, especially formal
similarities, which help them to establish crosgliistic equivalences” (p.92). Therefore,
language typology, that is, the structural distane®veen languages which can be objectively
measured, plays an important role in the processemiond language acquisition and
processing. In other words, the closer the langsidgethe repertoire are to the target
language, the easier it is to understand and lkaHowever, as can be seen in Ringbom'’s
guote, learners only profit from similarities thpgrceive, that is, the existence of objective,
typological similarity does not guarantee transfarvis and Pavlenko (2008) maintain that
subjective similarity affects how much the learredies on the source language when learning
or using the target language, whereas objectivdasity can determine whether the transfer

will be positive or negative.

It can be inferred that all humans do not percéiecobjective distance between languages in
the same way. About four decades ago Kellerman3)l@&oduced the term psychotypology
to refer to the perception of the degree of typmalgproximity which strongly influences the
extent to which one will attempt to transfer fromeolanguage to another. Psychotypology

can also be defined as the subjective judgemethieasimilarity between languages.

The studies on psychotypology are not plentiful;deample, Letica Krevelj (2014) examined
the role of psychotypology when choosing the soufme transfer in third language
production, whereas Kaivapalu and Martin (2017) parad objective and perceived



similarity scores of Estonian and Finnish. The &sidvhich look into the variables which
affect receptive multilingualism, namely, cognateegsing and recognition in an unknown
language, are also considered important for psyglottgy since the perception of similarity
underlies and precedes these processes. For exang@eson who has Croatian as a first and
English as a foreign language in their repertoirdanstands some Spanish. If that person did
not perceive Spanish as similar to Croatian (orliBhgto some extent, the odds of them
observing similarities would be significantly lowaihat is more, if they did not judge the
crosslinguistic similarities to be more or lessitamto the structures in their repertoire, they

would not be able to recognize or understand them.

It is believed that by examining in which structend why the disparity between objective
and subjective similarity occurs, along with theperties of the learners’ repertoires which
influence the said disparity, more insight can bangd into how language learners and users
perceive language. In addition, it is importantuilederstand how the factors causing the
disparity change across different languages, lgpilogically similar or very different. In
other words, the perception of a language on aarlagel affects the subjective judgement of
crosslinguistic similarities in that language asliw&he focus of the present study is to
examine the factors which affect the perceptiosiwfilarity and how they change across six
different languages. The variables which are exathiwere found to influence reception of
cognates in previous researderefore, in the theoretical part of this paper frevious
studies will be summarized. Special emphasis wilplaced on the variables which have been
proven important in receptive multilingualism aseyh provide groundwork for the

interpretation of the results of the present redear

2. Previous research

Letica Krevelj (2016) found that lexis plays an immant role in assessing the similarity even
between unrelated languages (p.200). Accordinbly eixistence of cognates may enhance the
process of learning an unknown, even unrelatedyuiage if the learner is able to judge the
communicative utility of the cognate forms (Otwinska-Kasztelanic, 2011). Cognates are
traditionally defined as word forms which have dswted from a common parent word

(Schmitt, 1997, as cited in Otwinowska-Kasztela2i@11). However, a broader perspective



on cognates is adopted. Otwinowska-Kasztelanic {P@kplains that such view includes

words borrowed from one language to another ordweed independently by some languages.
The latter category can be termed internationalismaternational words since the loanword
occurs in a number of languages. Cognates whiclbraxadly defined as historically related

word pairs, which entail not only shared inheritedrds but also shared loans (Kurschner,
Gooskens and Van Bezooijen, 2008), allow for tlwdusion of a larger variety of languages.

In other words, if indirect borrowing is includetypologically distant languages can also
have cognate pairs.

Language learners and users will make us of cragsktic similarities, including cognates, if
they perceive the target language to be similath® source language(s) and/or if they
perceive the cognate in the target language toiindas to the cognate in the source
language(s). The former phenomenon is called psypbiogy at the language system level,
whereas the latter is called psychotypology atelel of items (Letica Krevelj, 2014). There
are numerous factors which shape the perceptiom a@frtain language. For example,
Gooskens (2007) maintains that extralinguistic dextsuch as language contact, attitudes,
instruction should not be neglected in the studfastelligibility as they affect the perception
of a language system. Letica Krevelj (2014) hasfonbd the connection between the choice
of the source language for transfer and the psypbtigy at the language system level;
however, the author suggests it should be studidd nespect to typologically very distant

languages such as Croatian, Hungarian and Japanese.

It is argued that the psychotypology at the laggusystem level may influence the
perception of cognate similarity as well. Vanhowed aBerthele (2017) encapsulate the
psychotypology at the level of cognates in theolwlhg way: “some cognates are easier to
recognize than others, and some readers or list@emerbetter able to recognize cognates than
others” (p.2). Since one cannot recognize a cogwateut perceiving it as similar to some
extent, the same applies to cognate similarity gggran. Accordingly, there are two types of
variables which affect the similarity judgements cofgnates: item-related and participant-

related. Both will be described in the followingosection.



2.1. ltem-related variables

The largest group of factors which influence thecpption of cognate similarity are the
formal differences between cognates, that is, thjeative properties of cognate pairs which

can be measured.

It has been mentioned in the introduction thattéwen typology refers to the formal distance
between languages which can be objectively measéradeans of measuring the distance
between words is the Levenshtein algorithm. Thech@emise of the algorithm is that words
are processed as strings of letters. KaivapaluMaxdin (2017) claim that “alphabetic writing
systems make us see written languages as stringters which form words and sentences”
(p-150), which influences the perception of languayVith its roots in dialectology,
Levenshtein distance (LD) can be defined as agstriatching algorithm which measures the
number of operations necessary to transform onggstrto another (Letica Krevelj, 2014). In
other words, it is a total minimal operation costtlee total number of insertions, deletions
and substitutions. Furthermore, Levenshtein digtascelated to the total length of the word
— a longer word has more potential for a higher du to the bigger number of elements
which can be different. In order to optimize therss, length-normalized distance measure
can be employed. As was done in the study by Vamhamwd Berthele (2015), the total
operation cost is divided by the length of the lkestgpossible least cost alignment. To
exemplify the proceeding, the calculation of lergtihrmalized LD of the Spanish cognate

corbataand the Croatian equivalekrtavatais shown in Table 1.

Table 1: An example of Levenshtein distance catmria

1 2 3 4 5 6 7 8

C 0 r b a t a
k r a \ a t a
1 2 3 4




As can be seen from the table, once the stringsaligmed, there are two consonant
substitutions, a vowel insertion and a vowel delethecessary to transforoorbata into
kravata.The overall LD score (4) is divided by the alignmhkength (8), which equals 0.50.

According to Vanhove and Berthele (2015), Levenshtiestance alone does not account for
the similarity perception. However, the similariydgement is higher when the formal
overlap is high, which implies the important roletloe formal distance. The importance of
formal distance in receptive multilingualism hagmehown in various studies on receptive
multilingualism, both in written and oral tasks Q(\feove & Berthele, 2015; Moller &
Zeevaert, 2015; Kaivapalu & Martin, 2017; Beijerin@Gooskens & Heeringa, 2008;
Klrschner, Gooskens & Van Bezooijen, 2008).

Other than the overall formal distance, the impwor&aof consonants in the process of cognate
recognition has been shown in various studies (@&t 2011; Vanhove & Berthele, 2015),
whereas there was no significant difference betweswmel and consonant differences in the
study by Mdller and Zeevaert (2015). However, itciaimed that consonants carry more
information and that they are less variable thamwels, which is why they function as
reference points when it comes to intelligibilittdoskens, Heeringa & Beijering, 2008,
p.64). An interesting example used to illustrate importance of consonants in word
identification is given by Ashby and Maidment (20@&s cited in Gooskens, Heeringa &
Beijering, 2008, p.64) — if all the vowels Mary has a little lambare replaced byg], the
majority of people could still understand the sange However, if all the consonants are
replaced with [d], the sentence is incomprehensidlihough they are phoneticians and the
example concerns phonetic differences, it adequatBbws how consonants affect the
recognition of words. Consonantal distance can diso calculated by means of the
Levenshtein algorithm; however, in this calculationly the insertions, deletions and

substitutions of consonants are accounted for.

Furthermore, it is not only the number of changeswvkeen two cognates, but also their
qualitative properties that affect the similarigings. In other words, the operations involved
in the calculation of the Levenshtein distance db mecessarily carry the same weight in
word processing. For example, in her study Goosk2d87) assigns less cost to substitutions
of a vowel by a vowel or of a consonant by a coasbr(0.5 point) than to insertions,
deletions or substitutions of a vowel by a constwamf a consonant by a vowel (1 point). It
must be noted that diacritics are given the co$t.25 point. In their word recognition study,



Moller and Zeevaert (2015) found that substitutiomere preferred over insertions or
deletions, that is, the participants had less aiffy identifying a cognate pair when the

changes between the strings did not include irsestor deletions.

Other than being particularly sensitive to constsian is hypothesized that the learners are
affected by changes in the word onset more thathéyifferences in other word parts. This
tendency is shown in cognate guessing and recogngiudies by Vanhove and Berthele
(2015), Berthele (2011) and Méller and Zeevaerl®0Word onset is defined as the part of
the word up to and including the first consonantconsonant cluster. There are various
reasons for the possible reliance of the partidgpanm word beginnings. Broerse and Zwaan
(1966) maintain that the importance of initial éet in word identification is based on the fact
that word onset contains more information. Alsegytltlaim that words are retrieved in a
sequential pattern and the initial letters arestiaeting point, which is in line with the implied

linearity of the string-matching algorithm used dalculate formal distance (Levenshtein
distance). Another explanation is that the impurtaof onset stems from the general
psychological rule which is termed the “principleleast effort” by Zipf (1949, as cited in

Broerse and Zwaan, 1966, p.445). The applicatiodipfs principle in language and, more

specifically, in the study of cognate similarityrpeption can be the following: if the word

beginning of a cognate in the target languagea@stidal to the word beginning of a cognate
in the source language, a great deal of uncertagntgmoved from the subject as there are
fewer possibilities for the word to end due to pétorn and morphological constraints. The

Levenshtein algorithm can also be used to calcwatel beginning formal distance.

The following item-related determinant which prouedaffect the perception of similarity is
the neighbourhood effect. Neighbours are defined@sls which have similar form, which
suggests that the neighbouring words compete kicdeactivation (Kirschner, Gooskens &
Van Bezooijen, 2008). The implication of the neighthood effect is the fact that shorter
words have more words with similar form, which lgea® them being perceived as less
similar and, consequently, less transferable. dir tstudy on intelligibility of Swedish words
among danes, Kurschner et al. (2008) found a @iioel of neighbourhood density and

intelligibility.

The overall formal distance between the Croakimvataand the Spanisborbatahas been
calculated on the graphemic level. The overall ghicrdistance between the two words can
be determined by comparing the strings of phoneamelscalculating the minimal operation



cost necessary to transform one string of phonemeeainother one, which is analogous to the
graphemic distance. In her study from 2007, Gooskeund that phonetic distance correlated
with intelligibility, whereas no significant coriagion was found with lexical distance.
However, even when the participants are given #emricognate guessing or recognition task,
there is a possibility of them self-pronouncing therds based on assumed grapheme-
phoneme correspondences. Berthele (2011) termphbi@eomenon “imagined phonology”.
The participants who self-pronounce the unknowndsdorm what Meissner (1997, in Peyer,
Kaiser & Berthele, 2010) calls a “hypothetical cdoust” of the possible phonetic
correspondences based on the input and on the &dgelof other languages. Language
learners form their “imagned phonology” based onsuased grapheme-phoneme
correspondences. The process in which participanggge in speculation about potential
rules that might explain a phenomenon without otimut and on the basis of other
knowledge is called abduction (Berthele, 2011). T@eners speculate about pronunciation

rules of an unknown language without having leathedanguage.

2.2. Participant-related variables

Vanhove and Berthele (2017) claim that precisetiozlahip between formal distance and
perceived similarity varies from learner to learn€hey assert that the effect of formal
distance has been studied averaged over all thécipants, but that not only factors
concerning item properties affect the similarityrgeption, but also variables concerning
participants. Thus, the effect of distance is ieflced by the breadth of the participants’
repertoires on the one hand, and by their abititgeal with abstract patterns in a flexible way
on the other (Vanhove & Berthele, 2017, p.3). Bagh(2008, as cited in Vanhove &
Berthele, 2017) explains that people with larget acher repertoires have greater perceptual
tolerance, that is, they are more flexible in degahvith language input which deviates from
the languages in their repertoire. In his studytiidde (2011) confirmed that the participants
with a larger multilingual repertoire perform betie cognate guessing tasks. What is more,
the participants with a higher proficiency in laages related to the target language have an
advantage. In his study, Berthele (2011) also foinad age, vocabulary learning ability and

English proficiency influence the processing of maigs.

Otwinowska-Kasztelanic’s study from 2011 corrobesaBerthele’s findings (2011). The

author examined the differences in perceiving ctggibetween bilinguals and multilinguals.



One of the findings was that only multilingual lears proficient in several languages tended
to notice cognates and make conscious use of tl@twinowska-Kasztelanic (2011)

emphasizes that multilinguals have had more expesziavith language learning and use,
more chances to interact with the environment iffedint languages and enhanced

metalinguistic knowledge and awareness comparédinguals.

3. Study

3.1.The aim and research questions

When faced with objectively similar structureswotdifferent languages, people’s perception
of similarity varies. The causes of the variatiaan de connected to the properties of the
structures or the participants and their linguisepertoires. The aim of the study is to
examine the subjective similarity judgements of raigs in unknown languages by
discovering certain patterns or general tendenicigbe similarity ratings with the help of
different types of variables. The formal similarligtween Croatian and the target languages

varies and the choice of cognates was aimed atdimg different item-related variables.
Therefore, the research questions are the following

1) Which item-related variables affect the similapirception of cognates?

2) Do speakers with larger linguistic repertoires ridwe cognates differently than those
with smaller repertoires?

3) Does additional knowledge of language(s) which ratated to the target language
affect the rating of the target language?

4) Does the psychotypology at the language systeml Imfkience the similarity

perception?

3.2.Participants

In total, there were 110 participants. Only eighttigipants did not list English under the
languages they know at least to some extent ang wWexe excluded from the study.



Therefore, the total number of participants is 1@2. participants were of Croatian
nationality, therefore, they all have knowledgeGobatian aside from English. 54.9% of the

participants also claim to speak one of the Croalialects.

Concerning age and gender of the sample, theyisiigbdted so that the results are holistic,
that is, so that they reflect the general tendenofethe population. Therefore, there are 56
participants aged 18-29 and 46 participants oveyels of age. Also, there are 53 females
and 49 males. Aside from the Croatian and Englaegebthe participants differ in the number
of languages and in the languages they have inrygertoires, given that they listed the total
of 30 different languages. However, the participanith the knowledge of the target

language are excluded from the analysis of thegatiof the language in question, which

excludes the role of the target language knowledge.

3.3.Method

The subjects were asked to provide their persarfatmation together with information on
their language repertoires. They listed all theyleges in their repertoires and assessed their
proficiency on a Likert scale from 1 to 5. It islibged that even a certain contact or
experience with a language changes the way a neyudae is processed, which is why even

low proficiency was not excluded.

The subjects were asked to rate the similarityhef ¢cognate in the target language and its
equivalent in Croatian by drawing a cross on acti@ line segment. The foreign word was
on the left part of the line and the Croatian tlaii@en on the right. It has already been
mentioned that the premise of the graphemic Leuensidistance is processing written
language as strings of words and sentences. Tiakadfic system imposes the processing
from left to right. Therefore, the foreign wordnsticed and processed first; the participants
start with the unfamiliar and new information andigsh with the familiar, making the
unfamiliar part more salient. What is more, theecdied segment line on which the
participants place crosses is used instead of ertLdcale. The positions of crosses have been
measured with a ruler. Utgof (2008) used a simmteathod in her study, claiming that it
allows the participants to follow their intuitioather than focus on choosing a number on a
Likert scale. The extreme points of the line werarked with A and B. At the beginning of
each group of cognates there was a reminder imggcahe meaning of the points:
A=“completely identical® and B="completely the samén order to avoid confusion and

9



possibly different ratings of the first few cognaia@rs, a few practice items were given at the
beginning. It is also important to note that thbjeats were given a set of nine cognate pairs
per language. The order of the target languageschasged in order to eliminate the fatigue
effect. Due to the heterogeneity of the participaard the high number of languages in this
research, the results are analysed with the helplestriptive statistics and qualitative

explanations.

The cognates were chosen with the use of etymadagionaries. The criteria were based on
item-related variables so that there are words difierent overall, consonantal Levenshtein
distance, changes in the onset and in other posjticonsonantal and vowel changes
distributed across six languages. All cognate paiesnouns. Furthermore, it was possible to
calculate the correlation between the cognate aiitylratings and the number of languages
in the repertoires. Also, based on their languagentoires two groups of participants were
extracted. All the participants have certain knalgke of Croatian and English, that is, of a
Slavic and a Germanic language. The first groupiksnthe participants who have Slavic and
Germanic languages in the repertoire, not consigehe number or the variety. The second
group are the participants who, on top of the Garmand Slavic base, also have one or more
Romance languages in the repertoire. The ratingheofwo groups are compared, and the
possibly significant differences will be termed étiRomance language effect”. It must be
noted that the roles of other languages in theigiaants’ repertoires are not systematically
taken into account in this research; however, treyused to explain the unexpected ratings
of certain cognate pairs. What is more, the rdleamtext is eliminated since the research

design is deliberately reductionist, that is, @& items are isolated cognate pairs.

Other than the choice of items, the choice of laggs was also delibarate. The idea was to
have different language families in the study. Haman was chosen as the most typologically
distant language, Czech as a representative ofStAeic group, French and Spanish as
Romance languages and German and Swedish as Gerlaaguages. At the beginning of
each group of cognates, the language to which dgeates pertain was clearly indicated in
large, bold font. It is argued that the particigardwareness of the language in question
affected the ratings as well, which could be intia@aof the psychotypology at the language
system level. Comparing the mean ratings of thenateg for each language is a highly
guestionable method for measuring the effect ofpkychotypology at the language system
level since the item-related variables are not Byguastributed nor controlled for in all six

languages. However, the loanwaedjion might be a better way of approaching the issue. The

10



overall Levenshtein distance is identical for afsions ofregionin the target languages and
the position of the changes is identical (finalipos). The mean rating for the loanword is
calculated and compared. The assumptions of tHeagbncerning psychotypology of the
languages in the study are the following. Hungaisatme only Non-Indo-European language
in the study and it is typologically distant fronrd@tian. Notwithstanding the structural
distance of the Uralic language, it must be noked Hungary borders Croatia in the north-
east, which is why it has had a certain influenoetlee varieties spoken in that part. The
participants from this area might also be more aogad with it. Nevertheless, it is
hypothesized that Hungarian at the level of langusgstem will be perceived as the least
similar, which will affect the ratings of the codas. Czech is the only Slavic language and
there is a possibility that the participants fibdjuite similar to Croatian. In addition, when it
comes to Romance languages, the hypothesis iSgzatish will be rated as more similar to
Croatian than French. The reason behind this agsumig the popularity of the soap operas
in the Spanish language which have permeated titye Ida of Croatian people since the
appearance of the popul@anta Barbaran the 1990s. The soap operas have brought about
the familiarization with Spanish. Furthermore, moee multilingualism implies language
reception. Spanish is easier to understand thanckrsince it is a phonetic language with
mostly straightforward phoneme-grapheme correspmele simple accentuation and
spelling rules. Finally, due to extensive histdricantacts with German as well as the
omnipresence and popularity of learning Germanefmmnomic reasons, it was hypothesized

that Swedish will be perceived as more differeanterman.

4. Results and discussion

4.1. Hungarian

In the case of Hungarian cognates, it is confirtied the overall formal distance affects the
ratings together with the neighbourhood effect.0Ali$ is assumed that in certain words the
ratings were higher due the fact that the phordiitance is lower than the lexical distance,
which confirms the hypothesis that some participaself-pronounce the words. The most
surprising phenomenon in Hungarian is the impoeaat vowels. In some cognate pairs

mostly vowel changes take place, and they weregdidg be less similar than expected since

11



the consonants are mostly equatdt, vacsora To sum up, in the case of Hungarian,
typologically the least similar language to Croati@owels do affect how the participants
perceive cognates. Finally, there is a tendencthefparticipants with a higher number of
languages to be more tolerant to the consonangalggds. However, the correlations are rather

mild.

The highest ratings were assigned to the cograiemaandszoba.Despite the fact that both
words have consonantal changes which are locatedthe beginning of the words, that is,
which belong to the first consonant cluster, thghhsimilarity rating is not unexpected. The
Levenshtein distance for both words is low (0.1d &n20 respectively). Moreover, the
phonetic distance of the highest rated Hungarianatecsizmais zero since the Hungarian
consonant cluster /cs/ and the Croatigh dre phonetic equivalents. This finding is in
accordance with research which confirmed the ingmmé of phonetic distance for
intelligibility (Kurschner, Gooskens, & Van Bezoei, 2008; Beijering, Gooskens, &
Heeringa, 2008). However, despite the high sintjjarating, the variance o$zobais
relatively high (6.28).

The final word with high similarity rating is6. The LD remains quite low, however, in
relation to the Croatian equivaleswl, it requires a consonant insertion, which prowede
rated quite low in other cognates. The possibleaeaould be the dialect of the participants.
54.9% of the participants claim to be dialectalages and in some Croatian dialects the final
consonant irsol is omitted. Other than the dialectal effect, thenogyllabic cognate is the
shortest. As mentioned, longer words are betteogm@zed than shorter words due to the
neighbourhood effect because shorter words have cmmpeting word forms that are very
similar to the stimulus word (Kurschner, Gooskensv&n Bezooijen, 2008)., but in the
context of the present study it can only be hypsitesl that it might have lowered the

similarity rating score to some extent.

The following word pairgcetandocat, scored below expected in the similarity ratiyen
though the overall LD is among the highest, thesooantal LD is zero since there are only
two vowel substitutions. Contrary to some resedindings (Berthele, 2011; Gooskens,
Heeringa, & Beijering, 2008), vowel variation provi® have a significant effect on similarity
judgement. However, it is impossible to generatinea small sample with such a big number
of variables which could affect the ratings, espkgiconsidering the psychotypological
effect of the language in question being Hungartaurthermore, the lowest rated cognate,
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vacsora has a very low consonantal LD. With only one cmast deletion and two vowel
substitutions necessary to transform it into theafian equivalent, it was perceived as the
least similar. It appears that vowels in a Hungareaavery typologically distinct language, do

carry a lot of information value.

The following three cognates have the highest nagalnpalacsintaandgércsthe consonant
cluster /cs/ is present in different parts — in thieldle of the word and in the end. The fact
that incsizmathe same cluster is present in the onset and yetréted much higher could
appear surprising. However, there are other omeratnecessary to transfopalacsintaand
gorcs into their Croatian counterparts. In the lattercansonant substitution is necessary,
whereas in the former a vowel needs to be trangdrimto a consonant, which might have a
higher operation cost (Gooskens, 2007). The vasiaincthe word pairs containing the
consonant cluster /cs/ could potentially be atteduo the fact that some participants engaged

in self-pronunciations of the given words wherea®a remained at the grapheme level.

Another unexpected rating is the low similarity gegption of the cognatkord. The LD is
rather low and there is only one consonant ingeriio the word. It is believed that the
neighbourhood effect contributed to the low ratasgthe word for peel or crust in Croatian is
kora, whereas the correct counterparkasov. There is a possibility that the participants were
confused by the consonant insertions and deemledstsimilar than the vowel substitution
necessary for the alternative, but incorrect waai.dn Table 2 all the ratings together with

the overall LD and consonantal LD can be seen.

Table 2: Hungarian cognates

Mean Variance Overall LD, Consonant
LD

hu_vacsora 4,11 6,04 0,43 0,14
hu_gorcs 4,20 6,74 0,40 0,20
hu_koré 4,92 6,48 0,20 0,20
hu_palacsinta 5,85 6,84 0,20 0,20

hu_ecet 6,03 5,82 0,50 0,00
hu_soé 7,17 5,78 0,33 0,33

hu_régio 7,43 5,56 0,33 0,17
hu_szoba 7,50 6,28 0,20 0,20
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hu_csizma 8,11 4,32 0,17 0,17

The correlation of the number of languages in thetigipants’ repertoires and the Hungarian
similarity ratings proved significant ipalacsinta the cognate with the highest variance
(6.84). In this cognate pair only consonantal défeees are present. It might be that the
nature of the differences, that is, the cost of wamsonantal operations along with the
importance of consonants caused the disparity amfoagparticipants. Despite the fact that
the correlation coefficient was not high (r= .23®9%an be stated that the more languages the
participants speak the more tolerance they havecdosonantal changes in this particular
cognate pair. Similar can be said femcsora(r=.219), gorcs (r=.195) andkéro (r=.209).
Despite rather modest correlation coefficients, gagticipants reacted differently to the
cognate pairs with mostly consonantal changes.hEurtore, the comparison between the
groups with and without a Romance language in theertoires respectively yields no

significant results.

4.2. Czech

The overall formal distance is again confirmedriftuence the ratings; the higher the overall
distance, the lower the ratings. As opposed to Hriag, the participants have more tolerance
to vowel changes in the Czech cognates; howewveinntportance of consonants is proven. It
is interesting that in the case aikaz,the diacritic seemed to lower the rating even timoug
diacritics were systematically disregarded in thedg. The nature of operations is also
important; the participants were the least seresitor vowel-vowel and consonant-consonant
substitutions. Furthermore, differences in the brsatributed to the lower ratings, yet the
participants with larger linguistic repertoires ded to be slightly less sensitive to word

beginnings.

The two cognates which were perceived as very aimateucho and orech Both words
contain the consonant cluster /ch/, but it is paséd differently in each word. It is probable
that the higher Levenshtein distance betwa@thandorah resulted in lower rating despite

the fact that their onsets are identical.

The following word took the unexpected fourth pla€een though the only LD operation is a
vowel substitution, the rating ekikazwas lower than expected. A possible reason coeld b
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the change in the first syllable or the noveltytioé ring diacritic {). The diacritics were
systematically disregarded in Levenshtein distazadeulation since one of the aims of the
present study is to descriptively compare the geapb LD and the similarity perception

ratings. However, the novelty of the diacriticdéikazpossibly contributed to the lower rating.

Pep* and papar form a cognate pair with the highest differenceneein overall LD (0.40)
and consonantal LD, which is zero. When comparetth wcet and ocat, the analogous
cognate in Hungarian, it is perceived as more saimNVhat is more, the Czech equivalent
does not only entail a vowel substitution, but aseowel insertion. According to Gooskens
(2007) and Moller and Zeevaert (2015), the cosinsertions is higher than the cost of
substitutions. Nevertheless, the participants atddb greater tolerance towards vowel

changes in Czech, a typologically more similar lsagge.

Krizovkaandlizatko both have lower similarity ratings and high variantn both cognates
the differences take place at word endings. However to be expected th&tizovkawould

be perceived as more similar since the overall emasonantal LD are lower. Also, the
substitutions either take place in consonants awrel® which has been proven to be
facilitative in cognate intelligibility (Berthel€011; Vanhove & Berthele, 2019)izatkois a
cognate with the highest variance (6.99) and olveEal(0.50). What is more, two out of four
operations necessary to transform it ihialica are consonant-vowel and vowel-consonant
substitutions. The great variance shows that soantécipants were more sensitive to these

changes.

Even though it has one of the lowest scores inalveD out of all the cognates (0.20)uma

is perceived as fairly different frogluma. The issue at hand concerns other types of item-
related variables which affect language perceptioamely word onset difference and

importance of consonants. The difference in thst foonsonant in the word affects the

perception as it evidently carries great informmatiealue. This cognate pair proves the

importance of a holistic approach to item-relateatiables since the number of string

operations is not as important factor as the typkthe position.

This effect is especially prominent in the by fae lowest rated cognate pairjimkaand

iznimka.With three consonantal string operations in thst foonsonant cluster, the cognate
was perceived as very different from its Croatiaurderpart (3.32). Moreover, there is a
significant correlation betweeryjimka and hluma and the number of languages in the

participants’ repertoire (r=.257 and r=.237), whigiplies a tendency of the participants with
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less languages in the repertoire to be more seasit different onsets. All the data

concerning the Czech cognates can be seen in 3able

Table 3: Czech cognates

Mean Variance Overall LD Consonantal
LD
cz_vyjimka 3,32 6,08 0,43 0,43
cz_hluma 5,24 6,82 0,20 0,20
cz_lizatko 5,82 6,99 0,50 0,38
cz_kizovka 6,46 6,11 0,33 0,22
cz_pep 6,69 5,57 0,40 0,00
cz_dikaz 6,71 5,82 0,20 0,00
Cz_dech 7,18 5,58 0,40 0,20
cz_ucho 7,49 5,84 0,25 0,25
Cz_region 8,07 4,22 0,33 0,33

4.3. Spanish

The ratings of the Spanish cognates confirm thieientce of the overall formal distance and
the word beginning on subjective similarity. Itatso interesting that consonantal changes
contribute to lower ratings. However, the particigzawith more languages in their repertoire
tend to exhibit greater tolerance towards cons@atianges. Also, it has been observed that
the participants make assumed grapheme-phonenespondences, that is, they rely on self-
pronunciation when rating cognate similarity. I ttase otocoaandkakagq it is theorized
that English was the supplier language given thiatparticipants have English in their
repertoires. What is more, the Romance languagetetfas not confirmed, which implies
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that the participants did not rely on Romance laggs in their repertoires when rating the
similarity of Spanish cognates; yet it is plausithat English was the supplier language in

cocoa.

The cognate pair that was perceived as highly ammlpistolaandpistolj. The high result is
in accordance with the premise of the research erafivand consonantal LD is low, the

changes do not occur in the word onset and théegxs of the diacritic is disregarded.

The word with the highest overall LD coa In order to transform it int&akao,three
vowel substitutions and two consonant substitutioeed to take placéAccording to the
Levenshtein algorithmg¢ocoa and kakao are completely different strings. Still, the mean
similarity rating is rather high (7.40). This co¢maair further displays the necessity of a
more holistic and qualitative approach to explanguage distance. There are several other
variables which could provide explanations for thegh similarity perception. Firstly, even
though the overall LD is 1.00, the consonantal E.40. According to the abovementioned
findings (Berthele, 2011; Gooskens, Heeringa, &@#ig, 2008), consonants do contribute
more to word intelligibility and, analogically, tsimilarity judgement. Secondly, all
participants have English in their repertoires, traspelling of Spanistocoais the same as
English. Due to the large quantity of heterogenedats, Levenshtein distances were only
calculated for the participants’ L1 in this studyerthele (2011), Berthele and Vanhove
(2013) claim that cognate guessing is modelled raooeirately when taking into account the
possibility that the participants make use of nplatisupplier Ls which is why they calculated
the LD with respect to the participants’ L2 and k&jich has not been done in the present
study. However, in the case obcog it is likely that the participants activated tBaglish
equivalent, which in turn affected the rating.

The next highly-rated cognate lcicleta. Again, despite being the word with one of the
biggest overall LD, it was deemed to be ratherlsimo the Croatiamicikl. The item-related
variable which is recognized in this example is thgportance of word onset, which is
completely identical. At the end of the Spanishradg, two vowel deletions, a consonant
substitution and a consonant insertion are necgdeatransform it intobicikl. Despite the
large number of different types of operations, tbgnate is perceived as very similar to the
Croatian counterpart possibly due to the fact thatchanges occur only at word ending. The
opposite tendency takes place in the final highlgd cognate paicafionandkanjon.There
are two consonantal operations in the word onsetssary, yet the cognate pair was judged
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as very similar (7.05). However, the high ratingildobe attributed to the phonetic LD, which
is zero. This explanation would suggest that thetiggpants correctly identified the
correspondence between the Spanish /fi/ and theti@raoaj/ without the knowledge of

Spanish language.

The following cognate pair isuracananduragan The mean similarity rating is 6.64, which
is a bit higher than expected given that the ftshg operation is the deletion of a consonant.
Nonetheless, the overall LD bfiracanis 0.29, which is not a great difference. On theeot
hand, it is surprising thdturacénis perceived as much more similar thaaon (5.05). The
onset in the cognate paszonandrazumis identical, whereas two substitutions occur at th
word ending. However, in this case, the higher Lbbably outweighed the position of the

changes.

The second lowest rated cognat®jis, the counterpart of the Croatiako. The overall and
consonantal LDs are relatively low and there isyamie substitution necessary to transform
one string into another. Also, in Czech the simdagnate isuchqg which has the second
highest rating. Both the Spanish /j/ and the CZebh correspond to the Croatian /h/. It has
come to light that the consonant deletion (/chh/) is easier to the participants than the
consonant substitution (/j/-/h/). What is moo@ has the highest variance (7.79) and it is the
only cognate with a significant correlation withetmumber of languages, r= .268. Again,
there is a tendency of the participants with tighér number of languages in the repertoire to

tolerate the otherwise problematic consonant switisins.

Finally, the cognate pair which is perceived asrttust different iorbataandkravata.Not
only are they structurally very different (LD=0.5®ut both consonantal and vowel changes
take place in the strings. Furthermore, the orssebmpletely different. The low rating for the

pair was expected. The Spanish cognate ratingdispayed in Table 4.

It must be noted that there was no significancaédom the T-test in which the ratings of the
groups of participants with and without a Romarasgylage in the repertoire were compared.
In the present study Berthele’s (2011) and Vanhoy2013) findings of correlation between
the closeness of the language(s) in the reperémicethe target language and word meaning

inferences has not been confirmed, at least detred of similarity perception.
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Table 4: Spanish cognates

Mean Variance Overall LD Consonantal
LD
es_corbata 4,33 7,31 0,50 0,25
es_0jo 4,49 7,79 0,33 0,33
es_razdn 5,05 7,59 0,40 0,20
es_huracéan 6,64 7,75 0,29 0,29
es_cafon 7,05 5,90 0,33 0,33
es_bicicleta 7,26 5,79 0,44 0,22
es_cocoa 7,40 6,07 1,00 0,40
es_pistola 7,99 4,50 0,14 0,14
es_region 8,25 3,04 0,33 0,33

4.4. French

ltem-related variables such as the overall and d¢basonantal LD, word onset and
neighbourhood effect influence the ratings of thenEh cognates. The participants are also
more sensitive to insertions and deletions as ggpos substitutions and they tend to self-
pronounce certain words. The Romance languaget @éffkes place ipoudre which means
that the participants with one or more Romance Uaggs in the repertoire tolerated the

vowel changes in this cognate pair.

As expected, the word with the highest similarigfing is appétit (8.99) Appétithas the

lowest Levenshtein distance out of all the Frenognates (0.14) and there is only one
consonant deletion necessary to transform it agetit. Despite the change occurring in the
onset, there are no other changes other than iddhbkle consonant. Also, this cognate pair

19



has the lowest variance (2.54), which indicates tiwa participants generally considered this

cognate pair to be highly similar.

The following highly-rated word igjarage in which the LD is low due to two changes
occurring at the end of the word. It could be tlia¢ participants not only perceived it as very
similar to the Croatiamgarazabecause of the identical onset and low Levenshisitance,

but also given that they inferred the correspondesfahe French /g/ and the Croatian /Z/ in

the world.

Another cognate pair which was rated as very simgadétail and detalj (7.98). In this
example there are also differences only in thel fpusition as was the case wigfarage
Their LDs are also very similar détail has LD= 0.29, whereagaragehas a slightly higher
LD (0.33). This leads to the conclusion that theureof the differences affected the ratings,
that is,détail is perceived as more different since the operatwasa consonant insertion and

a vowel deletion as opposed to the consonant sutisti and vowel substitution iragage

The similarity judgement of the cognate pp&tysageand pejzazis unexpected. Firstly, the
overall and the consonantal LD of the pair are yagh (0.71/0.43). The only consonant in
which there are not any changes is the first onleichw contributed to the high result.
Secondly, three consonant substitutions, a vowsstgution and deletion do take place in the
rest of the word, which is why a lower rating wapected. The factor which is hypothesized
to facilitate the judgement is the phonetic diseanghich is much lower than the grapheme
string edit distance. The conclusion is that in dase ofpaysage participants who have

judged it to be very similar tpejzazsuccessfullyself-pronounced the French word.

Poudreis another example of a cognate in which only vogglnges occur. As was the case
in the previous languages, it was rated relativelyer (7.09). Inpoudre and puder two
vowel deletions and a vowel insertion take pladeictvwas evidently problematic. However,
in the T-test comparison of the groups who havedmdot have a Romance language in the
repertoire, a significant result occurred only stcognate pair (p=0.04). The hypothesis is
that the participants who have one or more Roméargguages in the repertoires (other than
French) perceived these vowel changes as moreasimihce they have had more input

concerning the vowel structure in Romance languagdgor Latin.

Another cognate pair with low rating isque andrizik. Even though the changes occur in

word endings, the overall LD is very high (0.71)dahere are three vowel operations (two
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vowel deletions and a vowel insertion). As wasdhase in Czech and Hungarian, vowels can
be the sole cause of a low similarity judgemente Bimilar effect takes place mer and
more. There are only vowel operations in the strings #redoverall Levenshtein distance is
high (0.50). Sincemeris a monosyllabic word, the low rating can alsoalibuted to the
abovementioned neighbourhood effect. It must beeddthat the cognate also has an

extremely high variance (8.64), which shows thegdisparity among the participants.

Lastly, by far the lowest rated cognate pairymourt and jogurt. The overall and the

consonantal LD are lower than in some better ratsghate pairs. Yet, the changes in the
entire word beginning proved to be highly problemab most of the participants, even
though it must be noted that the variance is h&yR5). Finally, no correlation was found with

the number of languages. The data concerning terecRrcognates can be found in Table 5.

Table 5: French cognates

Mean Variance |Overall LD Consonantal
LD
fr_yaourt 5,40 8,25 0,43 0,29
fr_mer 5,69 8,64 0,50 0,00
fr_risque 6,84 6,76 0,71 0,29
fr_poudre 7,09 5,58 0,43 0,00
fr_paysage 7,42 4,27 0,71 0,43
fr_détail 7,98 4,79 0,29 0,14
fr_région 8,04 4,49 0,33 0,33
fr_garage 8,12 4,11 0,33 0,17
fr_appétit 8,99 2,54 0,14 0,14
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4. 5. German

The patrticipants have problems with consonantahgés in German cognates; however, the
cognatesBerg and Perticke,where mostly vowel changes take plaaes rated lower than
expected. The latter implies that vowel changes as® important. Other item-related
variables are also confirmed to some extent, wisetteare is no correlation with the number

of languages and the Romance language effect adhexcour.

The rating of the cognate paharakter/karakterwas the highest (8.53) despite the two
consonantal changes in the word onset. Howeverpéngcipants correctly identified the

correspondence between the German /ch/ and Cro#tiarAs was the case with the

Hungariancsizma the non-existent phonetic differences and theecbinference resulted in a

very high similarity judgement. It must be noteattkthe variance o€harakteris extremely

low (1.75), which indicates that most of the pap@mts inferred the phonetic correspondence.

The following two cognates atdee and Matratze.Both cognates have changes in the word
endings and the same overall LD (0.50). Howeves, rdting ofldee is higher (7.92 as
opposed to 6.60 fdvlatratzg. The higher similarity judgement can be attriloute the lower
consonantal LD as there is only one consonant tiogenecessary to transforidee into
ideja. As the overall LD and the position of the changethe same in the two cognates, the

deciding factor could be the importance of constsansimilarity judgements.

In the word pairWaageand vaga the overall LD is relatively high (0.60), wheretse
consonantal LD is relatively low (0.20) due to omlge consonant operation. The change
takes place in the first consonant, which has Ipeewven to carry a lot of information value in
the present study and in other sources (Berthélg]l;2Gooskens, Heeringa, & Beijering,
2008). Nonetheless, the similarity rating is higliban expected (6.32), which can be
explained by low consonantal LD and by the fact the word onset phonetic distance is
much lower than the graphemic distance. Also, ter@ phonetic correspondence between
the German /w/ and the Croatian /v/ and the douwblsel is only shortened by a vowel
deletion. This example further proves the imporgan€ descriptive analysis in similarity

judgement analysis.

The cognate paiPertickeandperikais characterized by the identical onset, a relbtilav
overall LD (0.40) and the lowest consonantal LOL4). Nevertheless, the similarity rating is
relatively low (5.31), whereas the variance is vbigh (9.34). Some participants evidently
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find it to be very similar since they do not hagsues with the vowel operations, whereas
they prove to be difficult for others. However, oorrelation was found for the number of

languages and there was not any significance atioal to the Romance language effect. The
possible issue is the difficulty of inferring a pespondence between /ck/ and /k/ when the

surrounding vowels are different.

The cognatél is rated as very different from its Croatian eqléwnaulje (4.87). The LD of
the pair is the highest (0.75) and the word is nsghiabic, which means that there are more
competing neighbours. However, the consonantal EDlow (0.25) and the majority
operations take place in vowels. The variance efwrd is extremely high (10.71), which
implies that there was a great disparity among gheicipants. Neither the number of
languages nor the Romance language effect explaidisparity. The low rating is expected,

that is, it is in accordance with the starting hiyyeses.

Brijeg andBerg form an interesting cognate pair as the differsrex@ located in the middle
of the word. What is more, the consonantal LD (p.is4much lower than the overall LD
(0.57) as there is only one consonant insertioopa®sed to two vowel insertions and a vowel

deletion. The vowel changes again prove very sicamt in the similarity judgement.

In accordance with the beginning hypotheses, thelwuich is perceived as the least similar
to the Croatian counterpart &chere.In order to convert it intgkare,the entire onset is
changed — a vowel substitution, a consonant subistitand a consonant deletion take place.
The study has confirmed the tendency of the ppditis to rate the cognate pairs with the
consonant and vowel changes in the word onset gsdiiéerent from the counterparts. No
relation was found of the ratings of the Germameabgs and the number of languages and the
knowledge of Romance languages proved to havefaotedither. It must be noted that most
of the participants have German in their repertoivhich is the analysis of the German
cognates was done on a small sample (30 partigpaltie similarity ratings, variance scores,

as well as overall and consonantal LD values of3keman cognates can be seen in Table 6.

Table 6: German cognates

Consonantal
LD

Mean Variance Overall LD
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de_Schere 3,94 6,85 0,50 0,33
de_Berg 4,11 8,03 0,57 0,14
de_Ol 4,87 10,71 0,75 0,25
de_Perticke 5,31 9,34 0,43 0,14
de_Waage 6,32 8,08 0,60 0,20
de_Matratze 6,60 7,32 0,50 0,38
de_ldee 7,92 3,71 0,40 0,20
de_Region 7,95 4,88 0,33 0,33
de_Charakter 8,53 1,75 0,22 0,22
4.6. Swedish

In the case of Swedish cognates, item-related blasawhich affect the ratings are
consonantal LD, type of operation, changes in timsety neighbourhood effect. Self-
pronunciation seems to have taken place in theategdesigner,where English may have
been the supplier language and brought about hityngr and irchoklad,which is rated much
higher than expected due to false grapheme-phoemespondence. In these two cognates
the Romance language effect also took place. dssimed that the knowledge of Romance
language(s) influenced the self-pronunciation. Whahore, word ending also contributed to

some ratings.

The cognate pair which is perceived as very sinaesigneranddizajner.The overall LD

is relatively high (0.50) and the changes take eliacthe first half of the word with two
consonant and two vowel substitutions. It is evidéat the item-related variables are not a
good predictor of the similarity judgment in thignd pair. However, all the participants have
a certain level of English language knowledge. Sithe Swediskesignelis spelled the same
as the English equivalent, it is probable that plagticipants drew on their knowledge of

English and assessed the Swedish cognate to besiraiar to the Croatian counterpart
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(7.97). Moreover, in the Romance language effetest, the cognatelesignerproved
significant (p=0.03), which implies that the pagents with the knowledge of a Romance

language reacted differently to the changes irptie

In choklad there are three changes necessary to transformtatcokolada, two vowel

insertions and a consonant deletion. The pairtesdras very similar (7.75), which can be
attributed to the incorrect inference of the cqumeslence between /ch/ and. Furthermore,

the vowel insertions in the middle and at the ehthe word proved to be less problematic,
which is in accordance with the findings which emgke the importance of consonants. It
must be noted that in this cognate pair the Romdamcguage effect took place (p=0.01),
which again indicates a difference in the perceptd the participants with and without a

Romance language in the repertoire.

The following two cognates with similar overall L[®.14/0.17) display an interesting
difference in similarity perception. Firdbalkongis different frombalkon only in the final
consonant. Secondpenatis different fromSpinat only in the first vowel. The rating of
balkongis higher, 7.08 as opposed to 6.72 $penat.The participants judged the former as
more similar to its Croatian counterpart than thier. The importance of word beginning

outweighed the importance of consonants in thisngte.

Vin andvino are different only in the final vowel, the overaD is relatively low (0.25) and
there are no consonant changes. However, the styilating is relatively lower than in
other Swedish cognates (6.62). The variable whicthidchave contributed to the judgement is
word-length, that is, the neighbourhood effect.0ilsn is the only Swedish cognate in which

the number of languages of the participants miidfgcted the rating (r=.214).

Mjolk andryggsackare low-rated cognates with relatively high oviet&)s (0.63 formjolk
and 0.50 forryggsack. The former presupposes consonant as well aslvdveeges and it
was rated slightly higher than the latter (5.69)or&bver, both cognates have the highest
variance in the Swedish group (7.38/8.03), whidticates that there was disparity among

participants.

Finally, the lowest-rated cognate paigiginsandgranica(4.59). The onsets of the words are
identical, but there are two vowel insertions ar@basonant substitution in the word ending.
The different word ending and the nature of opersti(insertions) are problematic to the
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participants in the case of this word pair. In Eablthe data on all Swedish cognates can be

found.

Table 7: Swedish cognates

Mean Variance Overall | Consonantal
LD LD
sw_grans 4,59 6,51 0,43 0,14
Sw_ryggsack 5,57 8,03 0,50 0,50
sw_mjolk 5,69 7,38 0,63 0,25
sw_vin 6,62 7,06 0,25 0,00
sw_spenat 6,72 4,56 0,17 0,00
sw_balkong 7,08 5,49 0,14 0,14
sw_choklad 7,75 4,12 0,33 0,11
Sw_region 7,88 4,49 0,33 0,33
sw_designer 7,97 4,36 0,50 0,25

4.7. Psychotypology at the language system level

It can be assumed that the mean ratings of alttigmates in each language can display the
participants’ perception of the six languages. Agé#ie hypotheses are that Czech would be
rated higher than Hungarian, Spanish higher thamdfr and German higher than Swedish.
There are different criteria which can be adopteduch assumptions and a certain degree of
subjectivity. However, it can be asserted that ttueghe typological distance, Hungarian

would be rated as very different, which can be aspected for Swedish due to the

participants’ lack of contact and experience whk tanguage. Graph 1 contains the mean

ratings for each language.
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Graph 1: Mean similarity ratings for each languagthe study

As can be seen from the results, French and Swedistated as the most similar to Croatian,
which does not correspond to the expectations. dfso surprising that Czech has such a low
rating given that it is the only language in thedstwhich is in the same family as Croatian. It
must be noted that Hungarian is the lowest rateguage. However, the reliability of the data
is highly questionable since the item-related \@ea are not equally distributed or controlled
for across all six languages. For example, the nheaenshtein distance value for all German
cognates is 0.48 and 0.31 for the Hungarian cognatieich means that the German cognates

were formally less similar to the Croatian equivddethan Hungarian.

Nonetheless, the loanwordgionenables a much more reliable analysis. Even thauglhhe
only such example, it has equal overall LD (0.33pas all the languages in the study and the
vowel and consonant changes take place in the piaelof the word, which means that the
item-related variables are controlled for. Grapsh®ws the mean ratings for all instance of
the loanword.
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Graph 2: Mean ratings for the loanwasgjion

The results correspond to the hypotheses aboutCtibatian participants’ perception of
languages. The loanword is among the top threeebigtated cognates in each language,
which is in accordance with the claim by Kurscheeal. (2008) that loanwords are easier to
understand than native cognates as they have eatib&grated into the target language to
the same extent.

The highest-rated word in Czech is precisedgion. Not only is it perceived as the most
similar, but it has the lowest variance of all catgs (4.22). It appears that most of the
participants were unanimous in their high assesgrmegan though the operations necessary to
transform region into regija include vowel-consonant and consonant-vowel sulbstits.
Item-related factors which could contribute to thigh assessment are the relatively low
Levenshtein distance and the lack of differencab@nonset.

The Frenchrégionwas also perceived as very similar to the Croat@mterpart (8.04). Even

though it is not the highest rated cognate, thegadf the French loanword resembles the
similarity judgement of its Spanish and Czech egjeint. Aside from the psychotypology at
the language system level, the lower position @nsimilarity rating scale could be attributed
to the differences between the groups of cognategeneral. The surrounding word pairs

affected the similarity judgement of the particifsaas well as numerous other variables.
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What is more, the lowest rated languages are Stvedlid Hungarian. In both tests Hungarian
is the lowest rated language, which indicates fitvamal distance in typologically very distant
languages plays an important role in psychotypalddye results of the mean ratings of the
internationalism are in accordance with expectatiddince the item-related variables are
controlled for in all six languages, it can be aththat the ratings afegion reflect the

perception of the six language systems of the @uogbarticipants. However, it must be
acknowledged that it is only one word and that mame other variables could have affected

the ratings. More on the limitations of the study e found in the following subsection.

5. Limitations

The present study is an ambitious attempt at tagkthe issue of language perception.
Language typology is an excellent and necessary twayain insight into how similar or
different languages are. However, as it is oftendase with any matter that involves human
cognition and perception, human beings do not pexcthe objective distance between
languages in the same way. Approaching this issupirally is a difficult task. The
variables which are at play in the process of ctgsamilarity judgements are numerous,
particularly if one considers the number of supplénguages and the interactions between
item-related variables of the cognates in all theglages in the participants’ repertoires.
Therefore, Vanhove and Berthele (2015) insist thedsearchers consequently need to take
rather arbitrary decisions about which variablesniude with respect to which potential

supplier languages so that the set of predictonaie of a manageable size” (p.2).

Even though the sample was intended to be heteeogsen it can be said that the
heterogeneity of the participants and the itenteasbiggest obstacle to making any empirical,
concrete inferences. What is more, the number obbigs in the study is large, yet the
number of variables which are not controlled foev®n bigger. For example, there is not a
systematic account of all the potential supplierglaages and even the surrounding words
could have affected the ratings. The complexitytted methodology is evident and it is

suggested that more focus is directed to one ovamables in future studies.
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6. Conclusion

One could claim that the present research discdvaghing, yet uncovered a lot. The
discrepancy between the formal, objective langudig¢ance and the perception of that
distance has attracted interest of various auitBeghele, 2012; Vanhove et al., 2013; Moéller
et al., 2015; Gooskens, 2007; Kaivapalu et al.,7284d many more). Most of the studies
tackle cognate recognition and intelligibility, whi form an integral part of receptive
multilingualism. The present study is focused oa thctors which affect the perception of
cognate similarity as it is claimed that similarigrception underlies the process of cognate
recognition. When approaching an unknown langu#ygguage learners or users rely on
what they believe to be similar to the resourcesy thlready possess. Contact with a new
language can be described as a metaphorical Ielttlefhere more or less similar cognates
are the front-line troops. However, in order todide to conquer the front line, one has to

notice it and have the adequate strategies andgddaotmake use of it.

The factors which influence the perception of wigassimilar and useful in an unknown
language are abundant. On one side of the baltl¢hiere is the language learner or user who
is moulded by the biological, social, mental anthaional characteristics. The previous
contact and experience with different languagesledis and varieties can be seen as the
artillery. The language user needs to perceive dbrenection between the familiar and
unfamiliar in order to optimally use the “weaporThe unfamiliar language and all its
linguistic determinants are on the other side &f battlefield. On the macro level, the

perception of the opponent also determines theamaywill approach fighting the battle.

The battlefield metaphor illustrates the complexaty variables which play a role in the
similarity perception, especially in a study withot base languages, six target languages, 54
cognate pairs and different language constellatminthe participants. The ratings of the
participants were affected by the item-related aldas. However, not all item-related
variables are equally important in every languagg @gnate pair, and they also interact with
participant-related variables. For example, then&bacognaterazon is rated lower than
expected (5.05) despite the identical onset, wiseaedifference in the onset affects the low
rating ofhlumain Czech. What is more, the variancerazénis high, which indicates that
there was a disparity among the participants, ithatome participants were more sensitive to

the differences in the word ending than others. gdricipants also made assumptions about
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phoneme-grapheme correspondences, which shows theat engaged in “dynamic

construction of hypothetical grammars” (Berthel@l ).

The question of which participants are more aff@dte which changes in the items and what
role the overall perception of a language systeaylin the process remains open, even
though certain tendencies are revealed. The wosétqroved to be very important, as well
as consonant and vowel changes. Furthermore, pbatistance must not be disregarded as
well as the supplier languages and dialects inpduicipants’ repertoires. It also must be
added that the similarity perception is not a shatea dynamic process in which a change in
one variable can cause a ripple effect in the sthidowever, discovering the interplay of
factors which determine whether and how the langubagarner or user will use their

“weapons” merits further, in-depth research.
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Appendix —Questionnaire

Postovani,

Zahvaljujem Vam na pristanku na sudjelovanje u ov&nazivanju. Podaci prikupljeni ovim
upitnikom koristit¢e se iskljgivo u istrazivéke svrhe. Upitnik je anoniman, a rezuliaise
prikazati samo u kumulativnom obliku.

UPITNIK O SLICNOSTI IZMEBU PAROVA RIJEI

|. Biografski podaci (molim Vas da nadopunite ilizaokruZzite):
1. Dob:
Spo: M /| Z

Mjesto stanovanja:

Mjesto ratenja:

Razina obrazovanja:
a) osnovna Skola
b) srednja Skola

c) fakultet

Materinski jezik:

Govorite li neki dijalekt? DA/ NE. Ako da, naveslkoji:

2. Navedite sve jezike koje sta&iluili kojima ste na neki néin bili izlozeni, te na skali
oznd&ite svoju procjenu znanja svakog od jezika.

Jezik 1

Znanje: poetniko 1 2 3 4 5 napredno
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Jezik 2

Znanje:

Jezik 3

Znanje:

Jezik 4

Znanje:

Jezik 5

Znanje:

Jezik 6

Znanje:

3. Studirate li jezike ili se bavite nekom struk&noja je povezana s jezicima? DA/ NE

poetnicko

poetnicko

poetnicko

poetnicko

poetnicko

napredno

napredno

napredno

napredno

napredno

Ako da, molim Vas da navedete predmet studijarilils:
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Il. S lijeve strane pravca navedena je rij€ na stranom jeziku, a s desne strane njen
prijevod na hrvatskom jeziku. Kako biste procijenili sliénost tih parova rije¢i na pravcu
izmedu to¢ke A i B, ako toka A oznatava da su te rij&i potpuno razli¢ite, a totka B da
Su potpuno iste?

Molimo da VaSu procjenu sl¢énosti rije ¢i naznafite na pravcu pomdaiu krizi éa kao Sto je

prikazano na primjeru:

: >

A B

1. PokuSajte procijeniti sliénost sljede&ih parova rije ¢i:

cékla . P cikla
A B

tanyér e o tanjur
A B

barsony e o barsun
A B
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2. Molim Vas da sve ostale zadatke rijeSite na isti ié@n. Rijeéi s lijeve straneée biti
na razli¢itim jezicima, a na patetku svakog dijela navedeno je o kojem se jeziku
radi.
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MADARSKI

tocka A = potpuno razlicite

tocka B = potpuno iste

csizma °
A
o) .
A
régio
A
ecet o
A
szoba
A

o Cizma
B
- sol
B
o regija
B
o ocat
B
o soba
B

39




vacsora

gorcs

palacsinta

koéro

o vecera

A B

. g grc

A B

. o palacinka
A B

. o  korov

A B
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CESKI

tocka A = potpuno razlicite

tocka B = potpuno iste

lizatko e
A
pepi e
A
ofech *
A
vyjimka e
A

kfizovka e

o lizalica
B

o papar
B

o orah

B

o iznimka
B

o kriZaljka
B
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hluma

region

dukaz

ucho

gluma

regija

dokaz

uho
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SPANJOLSKI

ojo

corbata

huracan

bicicleta

region

tocka A = potpuno razlicite

tocka B = potpuno iste

o oko

B

o kravata
B

o uragan
B

o bicikl
B

o regija
B
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canon

CocCoa

pistola

razon

kanjon

kakao

pistolj

razum
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FRAN[JUSKI

tocka A = potpuno razlicite

tocka B = potpuno iste

garage .
A
poudre e
A
appétit e
A
paysage e
A
mer o
A

o garaia
B
o puder
B
o apetit
B
o pejza‘
B
o more
B
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yaourt

risque

détail

région

jogurt

rizik

detalj

regija
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NJEMACKI

Waage *

tocka A = potpuno razlicite

tocka B = potpuno iste

Matratze e

Schere .

Region e

Berg o

o Vvaga

B

o madrac
B

o Skare

B

o regija
B

o Dbrijeg
B
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Charakter

Idee

Perlicke

Ol

karakter

ideja

perika

ulje
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SVEDSKI

tocka A = potpuno razlicite

tocka B = potpuno iste

spenat .
A

mj('jlk e
A

grans B
A

balkong e
A

designer o

o Spinat
B
= mlijeko
B
o cranica
B
o balkon
B
o dizajner
B
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region

ryggsack

vin

choklad

regija

ruksak

vino

¢okolada
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